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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

At same time with simple method , 1 and 2 -diol compound 
optical resolution of dl-isomers are done without designating 
purity of starting material excessively as air, method which 
produces optically active 1, 2- diol compound in the high 
yield is developed. 

[Means to Solve the Problems ] 

Below-mentioned General Formula (I ) 

[Chemical Formula 1 ] 



R a a 




fl) 



(ffiu r 1 i*. we ft&aicgtfsts i~5 <dt 

atWSttSttT. (dl)-l,2-S?*-;Mt£tt£* 



Under optical activity oxazoline -copper complex catalyst , 
and base existence which are shown with (However, 
R<sup>l</sup> shows alkyl group , phenyl group , benzyl 
group of carbon number 1-5 in 

respectiveindependence. ),(dl ) - 1 and 2 -diol compound and 
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Claims 

m*m i] 

TfB-flSsCa) 

[fci] 




carboxylic acid halide compound reacting, said (dl ) - optical 
resolution it does 1 and 2 -diol compound . 



[Claim (s )] 
[Claim 1 ] 

Below-mentioned General Formula (I ) 
[Chemical Formula 1 ] 



a ci 




(I) 



({ML, R' It. **vr*ia&(cft*R 1-5 COT 
JI^A**. 7x-;Ufc* mto ) 



«»»*»i«-«=fc«»««-*ft*att 2- 
Tv;Kb u-s?:!— jHb*fc«3H*a>«ft£ 

[»** 2] 

*«*r***stt i,2-s?*-jnbft*fl)« 

[»** 3] 

±iB-«a(i)Tf«**i***stt**-9-yu> 

Specification 
[0001] 

**Wtt. di (*© 1,2-2?*- ;Hb£toa>. 



(However, R<sup>l</sup> shows alkyl group , phenyl 
group , benzyl group of carbon number 1-5 in 
respectiveindependence. ) 

So under optical activity oxazoline -copper complex catalyst , 
and base existence which are shown, (dl ) - 1 and2 -diol 
compound and carboxylic acid halide compound reacting, 
manufacturing method . of optical activity 2- acylation 1, 2- 
diol compound derivative whichdesignates that it separates 
optical activity 2- acylation 1,2- diol compound derivative 
from reaction mixture as feature 

[Claim 2 ] 

manufacturing method . of optical activity 1, 2- diol 
compound which designates that optical activity 1, 2- diol 
compound is separatedfrom reaction mixture which is 
acquired with method which is stated in the Claim 1 as feature 

[Claim 3 ] 

optical resolution agent . which consists of optical activity 
oxazoline -copper complex which is shown with 
theabove-mentioned General Formula (I ) 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention, 1 and 2 -diol compound , only hydroxy group 
of one side of on onehand isomer of dl-isomers divides isomer 
of two by factthat selectively it protects, with carboxylic acid 



Page 4 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003313153A 



2003-11-6 



2-$;*-JMt*&«i»**fctt**iS1t 1,2- 

[0044] 



m l iC^Lfc, (dl)-l^v*-;Mb£1$!l£ffll>f:: 
[0045] 

{mil 



halide compound regards method whichobtains optical 
activity 2- acylation 1, 2- diol compound derivative or optical 
activity 1, 2- diol compound . 

[0044] 

Working Example 2 
-6 

It showed in Table 1 , (dl ) - other than using 1 and 2 -diol 
compound , theoperation of being similar to Working 
Example 1 was done. 

Result was shown in Table 2 . 

[0045] 

[Table 1 ] 









**{%) 




2 




(S,S) -2-A*J')IW*ttM^-i''-p-?«n7x=^M' 


9 6 


>99 


3 




(S.S) *^YTWKBhW-p-ifllt^Ht 


94 


97 


4 




(S.8) -K«r4fc»-l*/-p-/WWtfltt»H' 


97 


98 


5 




(S^) -SVwr'-frttSWiwltH' 


74 


80 


6 




(S^) -Wr4*M*v*tH 


88 


77 



[0046] 

mmmi 

-10 
[0047] 

m 2] 



[0046] 

Working Example 7 
- 10 

Other than using optical activity oxazoline -copper complex 
which is shown in Table 2 for catalyst .operation of being 
similar to Working Example 1 was done. 

Result was shown in Table 2 . 

[0047] 

[Table 2] 













7 


wrf "f p7>t^[(4SH-i8o-7' of m 


94 


98 


(R»R) 


8 


2,2-^7' Pt" Sf'5'k*X[(4SH-tert.7 , ^2-Wy' M 


89 


84 


(HJ) 


9 


2,2-^r Pf !)7^t^[(4R}-4-7j=*-2-mf YA 


9 6 


>99 


(S,S) 


10 


2,2-W of Jt >t*^(45M-7x^2-«tnJ'] 


97 


>99 


(R,R) 



[0048] 

-12 



[0048] 

Working Example 1 1 
-12 

Other than using base which is shown in Table 3 operationof 
being similar to Working Example 1 was done. 
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[0049] 
[S3] 



Result was shown in Table 3 

[0049] 

[Table 3 ] 



SUM 




W(%) 




1 1 




49 


96 


12 




4 9 


72 



[0051] 
tfc&0!l 1 

IZfcUT,2 ) 2-'CV^Ptf l J-r>lfX[(4R)-4-7x 
-;U-2-^*"9- x /'J>]^^ft: 0.023g £(S)-l->^ 

;u-2-[(vth*P'fv-i'>h*— ;u-2--f;u)^;u]t° 

OUv> 0.001g(0.05mmol)l~ft;l-S>JJt$1-l*. H 

13 tH«ro»ff$Lfc. 



[0052] 

f-0)ISa»(S,S)-2-^> 4 /-l'iU***>-l,2-S/7i 
-;UX^/-;KDi|Xftl*. 0.134g(l|X$ 87%)IC 
fiTLfc. 

i-*:/ % /-fjui-**>-i,2-5?7x=jn$> 

A<0.015glSI#$Hfc. 
[0002] 

[&*<Dftfl5] 

**SStt5fc*— JHt*»(I2lT. ft^Sttv* 
[0003] 

tf, «tttfl!ft«£*a©-o4:LT. (dl)-i,2- 

**»ffljw*fflL^= di fto>3te5*aa;&a*L 

Ttt, 3fe¥;SttS?75>ttttL H*&75>"lfc£ 
#3, K>«/-r;u^n5-f Kffft T> dl {*© la-V 

^+■7— % 5 1 19-123 M(2000 



[005 1] 

Comparative Example l 
Working Example 13 

Putting, 2 and 2 -isopropylidene bis other than (S ) - 1 -methyl 
-2- replacing [ (4 R ) - 4 -phenyl -2- oxazoline ] copper 
complex 0.023g to [ (dihydro isoindole -2- yl ) methyl ] 
pyrrolidine O.OOlg (0.05 mmol ), it did operation of being 
similar to the Working Example 13. 

[0052] 

As a result, (S, S ) - 2 -benzoyl oxy -1,2- biphenyl ethanol 
yield decreased to 0.134 g (yield 87% ). 

In addition, 1 -benzoyl oxy -1,2- diphenylethane was 
acquired 0.015 g. 

[0002] 

[Prior Art] 

absolute configuration of asymmetric carbon of two which is 
adjacent as for same optical activity diol compound (Below, it 
names optical activity diol compound . ), is important 
compound as intermediate of for example pharmaceuticals 
and pesticides or as the asymmetric ligand of catalyst . 

[0003] 

Until recently, various method it is known as synthetic 
method of these optical activity diol compound , (dl )- 1 and 2 
-diol compound you can think production with optical 
resolution , but as the one of simplest manufacturing method . 

enantiomer , Vol.5 , 1 19-123page (2000 ). Under optically 
active diamine catalyst , tertiary amine compound , benzoyl 
chloride existing, benzoylation is done method which being 
known land 2 -diol compound hydroxy group of one side of 
isomer of one side of the dl-isomers , as optical resolution 
method of dl-isomers which uses optical resolution agent , it 
is 
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[0004] 

EP*>, dl ttrojfc^ttfij&ii&icttbtiTi^ 

JST'lifc^rocD^dO-l^-v^— )\,fr<D%¥ 

v<^J4M\&fsitz^. tU5l£&*lc 
ZtDtztb. £l£J|X$£|6]±£t!-&7=#>KI*. *$ 

[0005] 
[0006] 

fr***3HllfttS*K *fBW#6l*«ettl*Lfc 
@!L fit*. *&T4-)i,XT)l9-E.lZ*$(D 

*»aHMtLT«ffl+«=fC. dl £0 1,2-$?* 



[0007] 



[0008] 
[ft 2] 



[0004] 

[Problems to be Solved by the Invention ] 

But, regarding to this method, the;be -halohydrin only optical 
resolution of the dl- isomers just is executed, (dl ) - 1 and 2 
-diol is not a Working Example of the optical resolution . 

Namely, optical separation method of dl-isomers is not known 
although it is a method which is already known, (dl ) - 1 and 2 
-diol concerning optical separation method . 

In addition, regarding to above-mentioned method, by fact 
thatit activates benzoyl chloride with optically active diamine 
forming optically active benzoylation agent in reaction 
system .because it reacts alcohol benzoylation , when 
temporarily, it did mono benzoylation of diol compound , if 
impurity like monoalcohol compound in reaction system 
exists, benzoylation reaction to monoalcohol compound 
advances to preferential , It is estimated that reaction yield 
decreases. 

Because of this , in order reaction yield to improve, it is 
necessaryto use diol compound of dl-isomers where purity is 
high. 

[0005] 

Therefore, without designating purity of starting material 
excessively asair, at same time with simple method , 1 and 2 
-diol compound the optical resolution of dl-isomers were 
done, it was desired that method whichproduces optically 
active 1, 2- diol compound in high yield is developed. 

[0006] 

[Means to Solve the Problems ] 

You considered to this actual condition, by fact that these 
inventors was utilized utilizes optical activity oxazoline 
-copper complex catalyst result of diligent investigation, until 
recently ,as catalyst of asymmetric Diels- Alder reaction 
application/response or other asymmetric carbon -carbon 
bond reaction, as the optical resolution agent , you discovered 
feet that optical resolution it is possible, 1 and 2-diol 
compound in high yield of dl-isomers this invention reached 
to completion. 

[0007] 

Namely, as for this invention, below-mentioned General 
Formula (I ) 

[0008] 

[Chemical Formula 2 ] 
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00 



[0009] 

«IU R 1 14, 1-5 <D7 

&tfi£g?f£T. (d!)-i,2-v^— Mt^t-h 

[0010] 
[0011] 

*mwiztei^x&m£ti%d\fr<D 1,2-v*- ;i< 
mxz&o 

mizit. -6SxC(in) 

[0012] 
ut 3] 

HO OH 



[0009] 

(However, R<sup>l</sup> shows alkyl group , phenyl 
group , benzyl group of carbon number 1-5 in 
respectiveindependence. ) 

So under optical activity oxazoline -copper complex catalyst , 
and base existence which are shown, (dl ) - 1 and2 -diol 
compound and carboxylic acid halide compound reacting, it is 
a manufacturing method of optical activity 2- acylation 1, 2- 
diol compound derivative whichdesignates that it separates 
optical activity 2- acylation 1, 2- diol compound derivative 
from reaction mixture as feature. 

[0010] 

In addition, this invention offers also manufacturing method 
of optical activity 1, 2- diol compound whichdesignates that 
optical activity 1, 2- diol compound is separated from reaction 
mixture which isacquired with above-mentioned method as 
feature. 

[0011] 

[Embodiment of the Invention ] 

Regarding to this invention, if it is a compound which 
hydroxy group has connectedto carbon atom which is adjacent 
dl-isomers which is used as 1 and 2-diol compound , you can 
use without restriction. 

Ideally, general formula (III ) 

[0012] 

[Chemical Formula 3 ] 



(in) 
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[0013] 

<mu r 2 i*, sim®. i~5 o)T)i*)\,&. s&& 

<fctf&g&0>7x=,/ug£*u 2 -oo) r 2 li- 

[0014] 

zzx\ Sim& i~5 a>7;i^ug<tL/cii, 

tert-^^Ug. tert-7£;USH^^If &Zt 

^x-;i,s> p-^;u^-P"7x-;uS. p-y?Ji/7x 

-;i/S, p-tert-^Jl/^x^Ug. p-v.Z^A/75 

mtLxi*. ->^p^>^>^, v^p^^r-y-> 

[0015] 

ztibo i,2- v^-- n,it£®£m&Mizm*t 

&b' % tKP'O^'O, p-7;u^-PtKP / 0 % /'T 
> v p-^pptKP'OV'O, p->^^tKP^<> 
7^:/, P -tert-^;utKP^>7'r>. p-i?>^- 
;u75/fch*P'<>7'f">, p->MrvtKP'<>7 

f >ti0>5?#& 1,2-v*- ;nb£^ 2,3-^> 

3 ( 4-/x4-9->v^--;U. 2,2,5,5, -xh^WM, 
4-^4r+r>v:J— 9 y*?U^^^t—)W 

MtStoO) dl <*£3*lf SZttf-C^o 
[0016] 

Zftbtf) l,2-V*—Mt£y><D dl ftCD^T't, 

th*p^> , /'T>. P -?pptKP'<>7f p-pt 

^Uth*P*>7*>.p-tert-7^UtKP*>7 
*>.p-*Mf5/fcKn*>7-f:/«?©3fSi)i 1,2- 
v*-JHb£$k v^p^+t^v*-^ *>* 
P^>$>v*-;H|<Dllili»8i \,2-V*-Mt 

a1fo(D dl i*A<, *ajRMIC»«T?#«fc«>* 
[0017] 

^*ib©(di)-i,2-v^— ;Hb£1fc0)gtoaMifa 

li(dl)-l,2-v*- )l>it-£®HDmm&T'fo& 1,2- 

x®%izmmtz>zttf-5inx'ti%o 



[0013] 

compound which is shown with (However, R<sup>2</sup> to 
show phenyl group of alkyl group , substituted and 
unsubstituted of carbon number 1-5, 2 R<sup>2</sup> 
becoming simultaneous, may form ring. ) is used. 

[0014] 

p- chlorophenyl group , p- fluorophenyl group , p- methyl 
phenyl group , p- 1- butyl phenyl group , p- dimethylamino 
phenyl group etc can be listed as phenyl group which here, it 
can list the methyl group , ethyl group , n- propyl group , 
isopropyl group , t- butyl group , t- amyl group etc as alkyl 
group of carbon number 1-5, is substituted. 

2 R<sup>2</sup> becoming simultaneous, when ring is 
formed, you can list the cyclopentane ring , cyclohexane ring , 
cyclooctane ring etc as said ring. 

[0015] 

When these 1 and 2 -diol compound are illustrated concretely, 
dl-isomers of the hydro benzoin , p- fluoro hydro benzoin , p- 
chloro hydro benzoin , p- methyl hydro benzoin , p- 1- butyl 
hydro benzoin , p- dimethylamino hydro benzoin , p- methoxy 
hydro benzoin or other aromatic 1, 2- diol compound , 2, 3- 
butanediol , 3, 4- hexanediol , 2, 5-dimethyl -3, 4- 
hexanediol , 2, 2, 5, 5, -tetramethyl -3, 4- hexanediol , 
cyclohexanediol jpl 1 , cyclopentane diol or other aliphatic 1, 
2- diol compound can be listed. 



[0016] 

When 1 and 2 -diol compound where it is used for especially 
ideal areillustrated concretely, because dl-isomers of hydro 
benzoin , p- fluoro hydro benzoin , p- chloro hydro benzoin , 
p- methyl hydro benzoin , p- 1- butyl hydro benzoin , p- 
methoxy hydro benzoin or other aromatic 1 , 2- diol 
compound , cyclohexanediol jpl 1 , cyclopentane diol or other 
aliphatic 1, 2- diol compound , highly selectively itcan divide, 
it is effective even in these 1 and 2 -diol compound 
dl-isomers . 



[0017] 

It is a obtainable (dl ) - 1 and 2 -diol compound as for several 
of these as the reagent , but when it cannot procure, (dl ) - 1 
and 2 -diketone compound where it is a precursor 1 and 2 
-diol compound are reduced making use of borane *methyl 
sulfide complex , or stilbene derivative it is possible with 
osmium tetraoxide to adjust easily by fact that the oxidation it 
does. 
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it^tLxa. ant. nmtLTXttmtt 
tt*ju*>M/\5-fRb^*it. ^friB di #<d i, 

[0019] 

z;K&0*;MC/ll/\5*Rb£1to*Jl(*«i:: 

H0»@lcii^miS 2-7 ttilBllftjKJMUTfc/tt 
;u^DT-f h\ 2->^;^>i/-f;K7P^^h\ 3- 

^;i^>l/^U^P7^K.4-tert-:?^;U'<>7'f 
^P7-fKHfl!)»ai=ttft*» 7-11 <Z)5?# 

'So 

[0020] 

[0021] 
[0022] 



2003-11-6 

[0018] 

Regarding to this invention, without restriction as carboxylic 
acid halide compound which isused, usually, as reagent you 
can use available carboxylic acid halide compound . 

said carboxylic acid halide compound , aforementioned 
dl-isomers in 1 and 2 -diol compound , selectively protects 
only hydroxy group of one side of on one hand isomer , forms 
optical activity 2- acylation 1, 2- diol compound derivative . 

[0019] 

When these carboxylic acid halide compound are illustrated 
concretely, aliphatic carboxylic acid halide compound , 
benzoyl chloride , benzoyl bromide , 2- methyl benzoyl 
chloride , 3- methyl benzoyl chloride , 4- methyl benzoyl 
chloride , 4- ethyl benzoyl chloride , 4- butyl benzoyl 
chloride , 4- t- butyl benzoyl chloride or other ideally of the 
carbon number 2-7 aromatic carboxylic acid halide 
compound of carbon number 7-1 1 can be listed acetyl 
chloride , propanoyl chloride , butyryl chloride , valeryl 
chloride or other ideally. 



With notion that where, acetyl chloride , propanoyl chloride 
or other aliphatic carboxylic acid halide compound , benzoyl 
chloride , 4- methyl benzoyl chloride or other aromatic 
carboxylic acid halide compound is used for ideal 
especially ,high selectivity is revealed even among these. 

[0020] 

amount used of above-mentioned carboxylic acid halide 
compound especially is not limited. When quantity is small, 
unreacted matter remains and it is not a efficient . 

Because 0.5 mole are theory equivalent (dl ) - vis-a-vis 1 and 
2 -diol compound lmole , from viewpoint which avoids 
excess use of reaction efficiency and carboxylic acid halide 
compound , the this quantity is usually used. 

[0021] 

bases which is used with this invention is expected also action 
as the trapping agent of hydrogen chloride which occurs with 
reaction it operates not only, as cocatalyst . 

Without restriction as said bases , as reagent usually you can 
use the available bases . 

[0022] 

When these bases are illustrated concretely, triethyl amine , 
tripropyl amine , tributyl amine , diisopropyl ethylamine , 1, 
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i;-rv:7ne;n*/u75>, i,8-v7+ftf*>$p 

[5.4.0]^>X-fe-7-X>, 1,4-v7-Tt*V<7a[2.2. 
2]*<7$y. N,N,N' ,N' -xh^y^JUX^b^^ 
7S>, N,N,N' ,N' -fh7Xf;Hfb>y75 
>, N,N,N' ,N' -fh7^^a/?>y75>. 
N.N.N' ,N' -T-h^X^^^P/^^i/TS^HcD 
flUftfc 3 |R75Xb^^. tf'Jv>, N,N-V>x 

N-^;ufp— ;k N-x^;ut*p— N-y 

•J^A, &&?7*v^A. gtK^Uv^A, m 
g'Jx^A. j^Tk^xhU^A, j^KTK^'J 
^A> fcil7M£U^A§S<&»i$gti&i£, 
Ibxh'JOA. TK&fca'JOA. TklHb'J^O 
A. TK^bT^v^A. 7KiHb*;uvOA!! 
<7)7kK^b^^^ifSztA<r^^o 

tf;U75>, HJ?x;i/75>> S?'fV?Pt:;Ux 

^;u75>, if o>mmm 3 i&75Mk£&k tru 

i/>. N i N-v*7;i''<>v;U75>. 3|<Z>3?#& 
HSR75>-(b^, j*g?xHJ^A, gtit*'^ 
A. KiV^v^A. fiSl&^Uv^A. g£i£U 
x-t7A, gt&TKlftxMJ^A, gt&*f*i*l'J^ 
A. j^KTK^'Jx^AIKDit^^A^, Kl* 



[0023] 

fc£yftA<£l^&«L3lflj!><*f $1*: 
^;b<{£<fc6fc#K (di)-i,2-v^- ;Hb£ 

!K5 1 ^UcfctL/t 0.5-5 ^E/K Sf^Ul* 0.5-4 



[0024] 

TI5-flft5t(I) 
[0025] 

Kb 4] 
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8-diazabicyclo [5.4 . 0] undece -7-en ,1,4- diazabicyclo [2.2 . 
2] octane , N, N, N&apos; , N&apos; -tetramethyl 
ethylenediamine , N, N, N&apos; , N&apos; -tetraethyl 
ethylenediamine , N, N, N&apos; , N&apos; -tetramethyl 
propanediamine , N, N, N&apos; , N&apos; -tetraethyl 
propanediamine or other aliphatic tertiary amine compound , 
pyridine , N, N- [jimechirubenjiruamin ], 4 -N, N- 
dimethylamino pyridine , N- methyl pyrrole , N- ethyl 
pyrrole , N- methyl imidazole , N- ethyl imidazole or other 
aromatic tertiary amine compound , sodium carbonate , 
potassium carbonate , magnesium carbonate , calcium 
carbonate , lithium carbonate , sodium hydrogen carbonate , 
potassium hydrogen carbonate , lithium hydrogen carbonate 
or other inorganic carbonate , sodium hydroxide , potassium 
hydroxide , lithium hydroxide , magnesium hydroxide , 
calcium hydroxide or other hydroxide can be listed. 

Even among these especially, triethylamine , tripropyl amine , 
tributyl amine , diisopropyl ethylamine , or other aliphatic 
tertiary amine compound , pyridine , N, N- 
[jimechirubenjiruamin ], or other aromatic tertiary amine 
compound , sodium carbonate , potassium carbonate , 
magnesium carbonate , calcium carbonate , lithium 
carbonate , sodium hydrogen carbonate , potassium hydrogen 
carbonate , lithium hydrogen carbonate or other inorganic 
carbonate , is adoptedideally in order to show high selectivity 
and yield . 

[0023] 

As quantity of base which is used for this invention there is 
notespecially restriction, but when quantity is many 
excessively, inaddition to fact that post-treatment step 
becomes troublesome, when the possibility which contributes 
to hydrolysis reaction of product becomes high, thequantity is 
small excessively, because reaction turnover becomes low, it 
isgood to select from range of 0.5 - 5 mole , preferably 
0.5~4mole usually, (dl ) - vis-a-vis land 2 -diol compound 
lmole . 

[0024] 

Below-mentioned General Formula (I ) 
[0025] 

[Chemical Formula 4 ] 
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(I) 



CI CI 



[0026] 

fclvT, R 1 T*7F£*l&gtitS& 1-5 OTJM^S 
tert-TSJUSS^If b*t*>. 

12-16 5C(H) 




[0026] 

You can list methyl group , isopropyl group , t- butyl group , 
t- amyl group etc as alkyl group of carbon number 1~5 which 
is shownwith R<sup>l</sup> in optical activity oxazoline 
-copper complex catalyst which is shown with (However, 
R<sup>l</sup> shows alkyl group , phenyl group , benzyl 
group of carbon number 1~5 in respectiveindependence. ). 

As for this optical activity oxazoline -copper complex 
catalyst , below-mentioned General Formula (II ) 

[0027] 

[Chemical Formula 5 ] 




(II) 



[0028] 

?x-;us. k>v?;uS£ 0 



[0029] 



[0028] 

In methylene chloride solvent after reacting, unreacted copper 
(II ) chloride it can filter, the optical activity oxazoline 
derivative and copper (II ) chloride which are shown with 
(However, R<sup>l</sup> shows alkyl group , phenyl 
group , benzyl group of carbon number 1-5 in 
respectiveindependence. ) with (TRANSLATION 
STALLEDA)thing which residue recrystallization does easily 
it can synthesize. 

[0029] 

As optical activity oxazoline derivative which is used with 
reaction A, it can procure as reagent optical activity oxazoline 
derivative which restriction losing way it is possible. 
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X>t*7>[(4R)-4-7xn;U-2-^-^r-9-7 , J>],2,2- 

l J>].2,2-l'V^ , Pt° l Jf ; >t'7.[(4R)-4-'rV^'P 
e-»U-2-^-9-y i J>].2 > 2-'fV^Pt 0 'Jx>t*X 
[(4R)-4-tert-^;U-2-^-^-9-7'J>],2 J 2-'('V^ 
Pt ,| Jf>t'X[(4R)-4-'<>v;i/-2-t*^ , ; i J 
>]»2^--fV^Ptf« J ; r>tfXt(4S)-4-7i^^U-2- 
>] . 2,2--f V?P tf'J x> t*7.[(4S)-4- 

>^;u-2-^-+-^7u>].2 > 2-'rv^ , pe'j7 i >t* 

X[(4S)-4--<V^Pt°;i/-2-^-++l-7U>].2 > 2--f 
V7Pt°'jT ; >t*X[(4S)-4-tert-7^;U-2-7|-+-9- 
7'J>].2,2-'TV7Pt 0| J : r>t*X[(4S)-4-'<>v 

[0030] 

«?tt**«"r«2^--fV^Pe'Jx>lfX[(4R)-4 

t* X [(4R>4-tert-^JU-2-***7 'J >] , 2,2-f 
V7Pt°'J : f>t*7.[(4R)-4-'<>v;U-2-7|-+-9-7 
l J>]v2 > 2-'TV7Pt° , j7 ; >t'X[(4S)-4-7x^l/- 
2-t^-9-7 l J>],2,2-'fV^Pbf'Jx>t*7.[(4S)- 
4-tcrt-^;i/-2-^*7'J>],2,2--fV^PIf l J 

x>ifX[(4S)-4-*>e^u-2-**-9- % /'J>]S?;b< 

[0031] 

«)(dl)-U-S?*-;Hb^HB 1 ^U-*tLT3fi 
JSLT"C**l«WlC«IBttj|llx*^a«IKdl)-l,2- 

sfci-— jMAfc i *JUt»Lr o.ooi~o.5 *;u, 
#£L<i* o.oo5~o.i uuDKHfr&aft-tti 
tfja*. 

[0032] 

*J8WT?ttffl&h.*5«»li£LTi;i\ (di)-i,2- 
-eta. 

v^PD^, ^PP^UA, E^bM^HO) 
nay>ft»ft**S. 7-teh-HJ;u. 7pf 
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When those are illustrated concretely, 2 and 2 -isopropylidene 
bis [ (4 R ) - 4 -phenyl -2- oxazoline ], 2 and 2- isopropylidene 
bis [ (4 R ) - 4 -methyl -2- oxazoline ], 2 and 2 
-isopropylidene bis [ (4 R ) - 4 -isopropyl -2- oxazoline ], 2 
and 2 -isopropylidene bis [ (4 R ) - 4 -t- butyl -2- oxazoline ], 
2 and 2 -isopropylidene bis [ (4 R ) - 4 -benzyl -2- 
oxazoline ], 2and 2 -isopropylidene bis [ (4 S ) - 4 -phenyl -2- 
oxazoline ], 2 and 2 -isopropylidene bis [ (4 S ) - 4 -methyl 
-2- oxazoline ], 2 and 2 -isopropylidene bis [ (4 S ) - 4 
-isopropyl -2- oxazoline ], 2 and 2 -isopropylidene bis [ (4 S ) 
- 4 -t- butyl -2- oxazoline ], 2 and 2 -isopropylidene bis [ (4 
S ) - 4 -benzyl -2- oxazoline ] etc can be listed. 



[0030] 

Especially, 2 and 2 -isopropylidene bis where high selectivity 
is revealed theoccasion where it makes copper complex [ (4 
R ) - 4 -phenyl -2- oxazoline ], 2 and 2 -isopropylidene bis 
[ (4 R ) - 4 -t- butyl -2- oxazoline ], 2 and 2- isopropylidene 
bis [ (4 R ) - 4 -benzyl -2- oxazoline ], 2 and 2 
-isopropylidene bis [ (4 S ) - 4 -phenyl -2- oxazoline ], 2 and 2 
-isopropylidene bis [ (4 S ) - 4 -t- butyl -2- oxazoline ], 2 and 
2 -isopropylidene bis [ (4 S ) - 4 -benzyl -2- oxazoline ]etc 
especially is ideal even among these. 

[0031] 

In order to use as amount used of optical activity oxazoline 
-copper complex which is used with the this reaction , as 
catalyst if it is a equivalent or less (dl ) - vis-a-vis 1 and 2 
-diol compound lmole ,there is not especially restriction, but 
usually (dl ) - vis-a-vis 1 and2 -diol compound lmole if from 
range of 0.001 - 0.5 mole , preferably 0.005-0.1 mole it 
should have selected. 

[0032] 

this invention is executed usually in organic solvent . 

If (dl ) - 1 and 2 -diol compound and it is a solvent which 
does not react with the carboxylic acid halide compound etc 
as organic solvent which is used with this invention , you can 
usewithout restriction such as what. 

When these organic solvent are illustrated concretely, 
tetrahydrofuran ,1,4- dioxane , diethyl ether , t- butyl methyl 
ether or other ethers , dichloromethane , chloroform , carbon 
tetrachloride or other halogenated hydrocarbons , acetonitrile , 
propionitrile or other nitriles , benzene , toluene , xylene or 
other aromatic hydrocarbons , acetone , methylethyl ketone or 
other ketones , dimethyl carbonate or other carbonate and 
ethylacetate , propyl acetate or other esters , hexane , heptane 
or other aliphatic hydrocarbons etc can be listed. 
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ttKfcft<b**MW**if*££*<T?**. 

[0033] 

&mmtf%mT'£z>.Th : ?tu\ : az> : 7^. i,4- 

»x*fl,$©iXxJHBt?*«»»c«ffl**i 
«. 

[0034] 

ft. aft. S(6»««f 0)(di)-i,2-i/*-;u<bd 

feftSgSA^ 0.1-70 £g%. 1-60 S 

[0035] 

tf. S(6»lc(dl)-l,2-5;*-JHb*«l, 

v^-Mttttaau 

•So 

[0036] 

C0><t#. SJfcjSJSirLTIi. fflL^(dl)-l,2-i? 
jUbfc*. ^SSt;*;u^>il/\7f hMb 

-6fcJfc, JiS, -50-20 deg C, #£L<I*, -30- 
0 deg C OKSBrQMtiCHfiAl^. 

[0037] 

ttzs fcmmmbLxittt\z%m*mi*tf. o.i 

-40 ft|Btfc*ltf*«"Cfe*. 
[0038] 

[0039] 



I Lit »_JL_ *m> • . 



. * .. *• «. i 



[0033] 

Especially, you can expect high yield and reaction rate even 
in these organic solvent , halogenated hydrocarbons , 
benzene , toluene , xylene or other aromatic hydrocarbons , 
ethylacetate or other esters etc of ethers , dichloromethane , 
chloroform of tetrahydrofuran ,1,4- dioxane is adopted 
ideally. 

[0034] 

Regarding to this invention, there is not especially restriction, 
as thequantity of organic solvent which is used, but when 
quantity is manyexcessively, because yield per batch 
decreases, not to be a economical ,when quantity is small 
excessively, in order to cause hindrance toagitation etc, 
usually, in reaction solvent (dl ) - 1, 2 -diol compound 
concentration 0.1 - 70 weight %, furthermore in order to 
become 1 -60 weight %, using organic solvent is desirable. 

[0035] 

reaction method in this invention especially is not limited. 
While (dl ) - inserting 1 and 2 -diol compound , base , optical 
activity oxazoline -copper complex catalyst , organic solvent 
in reactor , agitating it ispossible to do ideally, by adding 
carboxylic acid halide compound . 



[0036] 

At time of this , as reaction temperature , it uses, (dl ) - 1 and 
2 -diol compound , base and with types of carboxylic acid 
halide compound because of different , you cannot 
say unconditionally. When excessive temperature is low, 
reaction temperature small becomes considerable, when 
temperature is high excessively, in order assist to do the side 
reaction , it is good of usually, - to execute in range 50 - 20 
deg C, preferably , -30~0deg C. 

[0037] 

In addition, as reaction time there is not especially restriction, 
but ifthere are as many as 0.1 - 40 hours, it is a satisfactory . 

[0038] 

Above-mentioned reaction in this invention is practical any 
state of ambient pressure , vacuum , pressurization. 

In addition, it is possible to execute said reaction, in air and, 
or it is possible to execute under nitrogen , helium , argon or 
other inert gas atmosphere . 

[0039] 

this requiring, (dl ) - 1 and 2 -diol compound either one 
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«lCfc^T(S,S)(**<aiRWlC7«>;Hb**l» 

(s,s>-2-7 >;Hb i ,2-e;*-jHb^«i«»{* t 
(R,R)-i,2-v^-;Hb^^A^fiE-r-5o 

1*lC*i^T(R,R)»3b<a«WlC7*>;Hb**l, 
(R,R)-2-7v>Hb 1,2-v*- ;Hb£^#f*<>: 

(s,s)-i,2-v^- jnb£fc#£i*-fs. 

[0040] 

tt©*a*<fi?*tijlBJi<Sffl-e**. 



it 2-7v;Mb \,2-i>*- tutsmmmtoZK 

»6*ifcK<b*»li, CT7*»U*t 
[0041] 

^©biz, *Kj£©to-*0jttttt-e**jte 
¥Stt 2-7v;Hb la-Vt-MbSmtG® 

^<7>fctf>, t5tt7*>JHbaF*iTi*fcnJltt{* 

[0042] 
[HfiEfll] 

KIT, 3iJte#J£^lf T*KlE£J|{*tfjlc|jtiB 

30ml ©ffi^ (dl)-th*P'<> % /'r> 
0.2l4g(lmmol), V'TV^Pt 0 yUX^^75> O.l 
29g(lmmol), 2,2-fV^P t 0, Jx>t*7.[(4R)-4-7 
x^U-2-3*-*-* % /'j:/]iitt{* 0.023g(0.05mmo 
l)£ 5ml ©ttfc^bl/KfclBU 8M*Lf=. 
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hydroxy group of the isomer of one side compound which 
acylation is done it forms. 

It is dense, case compound of R-isomer is used *, as optical 
activity oxazoline -copper complex , the(S, S ) body 
selectively acylation is done in 1 and 2 -diol compound , (S, 
S ) - 2 -acylation 1, 2- diol compound derivative (R, R ) - 1 
and2 -diol compound form. 

As other , optical activity oxazoline -copper complex , case 
compound of S-isomer is used, (R, R ) body the selectively 
acylation is done in 1 and 2 -diol compound , (R, R ) - 2 
-acylation 1, 2- diol compound derivative (S, S ) - 1 and 2 
-diol compound form. 

[0040] 

As isolation preparation method of above-mentioned reaction 
product , you can adopt theknown method without restriction 
such as what. 

After opening for example reaction solution to water, it 
extracts with methylene chloride ,after drying organic solvent 
which is acquired with magnesium sulfate or other desiccant , 
solvent removal , residue with [shirikagerukuromatogurafii ], 
it can separate can form optical activity 2- acylation 1, 2- diol 
compound derivative . 

If removal doing according to need acyl group , you should 
have used said compound which itacquires, for 
pharmaceutical and pesticide intermediate or other various 
application as optically active 1, 2- diol compound . 

[0041] 

this occasion, optical activity 2- acylation 1, 2- diol 
compound which is a isomer of unreacted another is 
extractedin organic phase . 

Because of this , isomer which said acylation is already not 
done isnecessary, if is, separation and purification it is 
possible by fact that separation operation furthermore is 
continued with [shirikagerukuromatogurafii ]. 

[0042] 

[Working Example (s )] 

Below, putting out Working Example , you explain this 
reaction concretely, but this invention what etc is not 
something which is restricted with these. 

Working Example 1 

In pear-shaped flask of 30 ml , (dl ) -hydro benzoin 0.2 14g (1 
mmol ), diisopropyl ethylamine 0.1 29g (1 mmol ), 2 and 2 
-isopropylidene bis it melted [ (4 R ) - 4 -phenyl -2- 
oxazoline ] copper complex 0.023g (0.05 mmol ) in 
methylene chloride of 5 ml , agitated. 
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ZO)%m%0 deg C ICftiPU ^y/'fJ^P? 
-fK 0.070g(0.5mmol)£j®TU ^ll^P^h^ 
^-±T*. ^vr-OI^P^K^T.TKyhtfjH 
fc-f 0 deg C T*£IS£ ttfc. 

KfSltTSL 10m! CDTKlCfelt, «1b 

5ml "C 3 [UttaiLfco 



^+-9">:ltKx^^=3:l)T^lt^SSLfci:- 
5, )l>**ri/-\,2-i'7x-)l'*5S- 
0.148g(l|2$ 96%)ffi#U=. 

I***^/*?* OJ)£ffl^-Cj$(*?P7h'7 
77-r-(Jg^j$:n-^+l->:'fV^Pt 0 ;U7;i,P 
-;i/=5:l)T'3fe^$ES$ii|^Lfci:^5>99%ee 

ULfCfcy. l6»EMli(S,S)-cft-3fc. 



[0043] 

$bi-, ±eib&ttlKtttt« £bicvu*>y;i/*> 

(R,R)-t:KP'<>y-f>£ 0.107g(J|R^ 100%)® 

OJ)£ffllvC&<**P7h>f 
7^-(®F^ft:n-^*^>:<7?Pe;U7^P 
-;U=5:l)TOfe^$Jg£Ii|£U::<tZ3,96%ee 

[0050] 

SHEA 13 

30ml (Dj5p^S"77Xa|C,(dl)-tKP'<>''/-1'> 
0.214g(lmmol), l,2-y7i- ;UX^/— ;U 0.010 
g(0.05mmol), v-fV^'Ptf;UX-? : -;U75> 0.129 
g(lmmol), 2,2-<V^ > Ptf l Jf : >t*7.[(4R)-4--7x 
-;U-2-^-*"9-yj>]^^<* 0.023g(0.05mmol) 
£ 5ml (DiUb^b^lc-gfiiu fitftLfco 

CtDit&^O deg ClCftlPU'O'./'fJU^n? 
•<K0.070g(0.5mmol)£;STU gjf <7P-7K7*7 

&?teV 0 deg C T'£J££ -ti-fco 

Sf5$l7^,SlS^ 10ml (DTKlcfelt.^b 
>^L/> 5ml T' 3 BffitiiLfco 
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Until this solution is cooled in 0 deg C, benzoyl chloride 
0.070g (0.5 mmol ) is dripped, on the thin layer 
chromatography , spot of benzoyl chloride disappears, it 
reacted with 0 deg C. 

After reaction termination , you opened reaction mixture to 
water of 10 ml , the thrice extracted with methylene chloride 
5ml. 

extracted liquid was gathered, after drying, methylene 
chloride vacuum distillation was donemaking use of 
magnesium sulfate , residue which is acquired with 
[shirikagerukuromatogurafii ] (developing liquid :n- 
hexane :ethylacetate =3:1 )when separation and purification it 
does, 2 -benzoyl oxy -1,2- biphenyl ethanol were acquired 
0.148 g (yield 96%). 

In addition, when optical purity was measured with liquid 
chromatography * (developing liquid :n- hexane :isopropyl 
alcohol bath jpl 1 =5:1 ) this compound making use of optical 
resolution column (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ) make Chiralpak OJ ), with 99% ee or more, 
absolute configuration was the(S, S ). 

[0043] 

Furthermore, after description above compound acquiring, 
furthermore theresult of continuing separation operation with 
[shirikagerukaramutogurafii ], (R, R ) 0.107 g (yield 100% ) it 
couldacquire -hydro benzoin . 

In addition, when optical purity was measured with liquid 
chromatography * (developing liquid :n- hexane :isopropyl 
alcohol bath jpl 1 =5:1 ) this compound making use of optical 
resolution column (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ) make Chiralpak OJ ), it was 96% ee. 

[0050] 

Working Example 13 

In pear-shaped flask of 30 ml , (dl ) -hydro benzoin 0.2 14g (1 
mmol ), 1 and 2 -biphenyl ethanol 0.0 lOg (0.05 mmol ), 
diisopropyl ethylamine 0.1 29g (1 mmol ), 2 and 2 
-isopropylidene bis it melted [ (4 R ) - 4 -phenyl -2- 
oxazoline ] copper complex 0.023g (0.05 mmol ) in 
methylene chloride of 5 ml ,agitated. 

Until this solution is cooled in 0 deg C, benzoyl chloride 
0.070g (0.5 mmol ) is dripped, on the thin layer 
chromatography , spot of benzoyl chloride disappears, it 
reacted with 0 deg C. 

After reaction termination , you opened reaction mixture to 
water of 10 ml , the thrice extracted with methylene chloride 
5ml . 

extracted liquid was gathered, after drying, methylene 
chloride vacuum distillation was donemaking use of 
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5, 2-*>^-f ;u**v-i,2-v7i-;ux$/- 

0.149g(ilR^ 97%)Bx*#Lfc. 



-;i/=5:l)T-3t^g^H^Lfc<tZ5. 98%ee 

■cfcy. $6>pfgEgi*(s,s)-eifcofcc 



[0053] 

-;Hb£$i£. tt:50>7K&S<D*tf7v;Hb 
lbrt<fc£;h/U^^ 1,2-$?:*— ;Mt*»£lc» 



LA^.IS^<tLTffl^4(dl)-l,2-v5f--;U^b^ 
^lz^/7;u=i-;i,j!><££LTt£J6lcl*H^ 

[0054] 



magnesium sulfate , residue which is acquired with 
[shirikagerukuromatogurafii ] (developing liquid :n- 
hexane :ethylacetate =3:1 )when separation and purification it 
does, 2 -benzoyl oxy -1,2- biphenyl ethanol were acquired 
0.149 g (yield 97%). 

In addition, when optical purity was measured with liquid 
chromatography * (developing liquid :n- hexane :isopropyl 
alcohol bath jpl 1 =5:1 ) this compound making use of optical 
resolution column (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ) make Chiralpak OJ ), with 98% ee, absolute 
configuration was (S, S ). 

In addition, 1 and 2 -biphenyl ethanol did not detect 
compound which benzoylation is done completely. 

[0053] 

[Effects of the Invention ] 

optical activity diol compound which is an important 
compound according to this invention , as the ligand of 
pharmaceutical and pesticide intermediate or catalyst , a 
optically active derivative and this with to 1 and 2-diol 
compound where kind of acylation .which acylation is done 
has not done optical resolution is possible only hydroxy group 
of one side to efficient . 

That time, high yield , and it can acquire each optically active 
compound , with high optical purity . 

Furthermore, it uses, as starting material , (dl ) - monoalcohol 
existing in 1 and 2-diol compound , effect such as what is not 
produced to reaction. 

[0054] 

Namely, this invention is quite useful separatory method 
which obtains optical activity diol compound . 
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